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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain stock adequately 
applicable to a foldable ocular lens by using a copolymer 
consisting of specific components. 

SOLUTION: This copolymer consists of the structural units 
expressed by formulas I, II and III in which the compd. of the 
f 0 ^ 3 / *? 6 ,° t0 80% (W/W) ' the com P d - the fonnula H is 10 

to 30/o (w/w) and the compd. of the formula HI is 5 to 20% (V w 

(w/w) and the entire part makes 100%. In the formula I RI 
denotes a hydrogen atom or lower alkyl group and R2 denotes 
a lower alkylene group; the alkylene group may be substd 
with a hydroxy group and may have an oxygen atom in the 
alkylene chain. In the formula II, R3 denotes formula IV or 
single bond, R4 denotes a hydrogen atom or lower alkyl group 
and m n, p, q denote an integer from 1 to 4. In the formula IV 
K5 to R8 respectively denote hydrogen atoms or lower alkvl ' 
groups In the formula III, R9 denotes a hydrogen atom or - 
lower alkyl group and R10 denotes a lower alkyl group 
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CLAIMS 



[Claim(s)] 

[Claim 1] Following [I], [II], and [III] It consists of a configuration unit expressed, and [I] is 60 - 80% 
(WAV), and [II] is 10 - 30% (WAV), Copolymer with which [III] becomes 100% as a whole at 5 - 20% 
(WAV). 



[Formula 1] 



R 

_£h 2 c-c— j — [I] 



CO 

o 
■2 

R 
I 

OH 



[-- Rl shows a hydrogen atom or a low-grade alkyl group among a formula, R2 shows a low-grade 
alkylene group, and this alkylene group may be permuted by the hydroxy group, and you may have the 
oxygen atom in the alkylene chain.] ' — j j 

[Formula 2] 

R 4 

— ^h 2 c-c-) — [D ] 

CO 

'3 

R 

& 

The inside of [type and R3 are [Formula 3]. 

f ff R 7 R a 

-0-(-CH-)- _HN-(-CH|- n -fCHf- O-fcH-f- 

m * » p q 

(R5, R6, R7, and R8 show a hydrogen atom or a low-grade alkyl group, respectively) or single bond - 
being shown - R4 A hydrogen atom or a low-grade alkyl group is shown, and m, n, p, and q show the 
integer of 1-4.J 
[Formula 41 

f 

4-h 2 c-c — \- [m] 



CO 
I 

O 

*■ 



[-- R9 shows a hydrogen atom or a low-grade alkyl group among a formula, and R10 shows a low-grade 
alkyl group.] 5 

[Claim 2] The copolymer according to claim 1 whose molecular weight is 10 000-100 000 
(CH^o^-^IK) Y 3^° gen at ° m ° r 3 me%1 8r ° UP ' * iS M " Copolymer acc ording to'claim 1 which is - 

[Claim 4] R3 It is R4 at -OCH2-, -OCH2 CH2-, -NHCH2-, or single bond. Copolymer according to 
claim 1 which is a hydrogen atom or a methyl group. 

[Claim 5] R9 Copolymer according to claim 1 whose R10 is a methyl group or an isobutyl radical in a 
hydrogen atom or a methyl group. 3 
[Claim 6] Rl At a hydrogen atom or a methyl group, it is R2. At -(CH2) 2- or -(CH2) 3- it is R3 It is 
R4 at -OCH2-, -OCH2 CH2-, -NHCH2-, or single bond. At a hydrogen atom or a methyl g^it" k 

orTmemyl g^ou P t0 ^ * & ^ " m iS ° bUtyl Fadical ta a hydro S en atom 
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[Claim 7] Rl At a methyl group, it is R2. At -(CH2) 2- it is R3 At -Orw? pho d /i a * 
group, it is R9. Copolymer according to claim 1 whose Rl 0 5a iLSS"! * I At & me%1 
[Claim 8] [I] is 65 -75% (WAV), and [II] is 15 -M(wm id Sn in a methyl group, 
which becomes 100% as a whole at 5 - 15% (WAV) ^' ^ C ° pol y mer accordm g to claim 1 

9% a (^AV) I] " 7 ° % (W/W> ^ m " 21% WW «* PH]. Copolymer according to claim 1 which is 

iTY : Cm -'- NHCH2 -> or sm gle bond R4 At a hydrogen atom or a methyl group it is R9 Rv 

(W/W) " ( ^' Copol y mer Wlth which Dm becomes 100% as a whole at 5 - 20% 

[Claim 1 1] Rl At a methyl group, it is R2. At ethylene, it is R3 At -OCH2 CH2 it i« R4 A tamA1 
^oup it is R9. In a methyl group, R10 is a methyl group, [I] is 70% O^AV) an n£ J ^£ 
[III]. Copolymer according to claim 1 which is 9% (WAV). L J ( } ^ 

[Claim 12] The copolymer according to claim 1 over which the bridee is comhnrt«i k« « i ♦ 
system or the acrylamide system cross linking agent § constructed by the acrylate 

[Claim 13] A cross linking agent is ethylene glycol. Bis-methacrylate, diethylene glycol Bis 
methacrylate or N,N -methylene Copolymer according to claim 12 wnose amount of me c oss linkine 
SL illlT 1 T " SCreW ^ lamide ) «* » 0.01 - 2.0wt% of the total amount o^monomet § 

^S^S&'SSS^ 12 whose — of the crass **« -* is " 

s;ririr to 12 whose — ° f the — •** * « . 

rnZ It! f'Sf^J" 8 ? bliCated With the c °P ol ymer according to claim 1 or 12 
Cla m 8 ™e f m, ™ 0C t r lmpl r fabricated With the according o claim 1 or 12 

[ ^^:° POlymei aCCOrdmg t0 Clam 1 ° r 12 by Which SUrface *~ wL carrfed out by the 

bontf a^oS 1 8 With WWch «*" ~ t * -de by the covalent 

sulfoTe. 203 C ° POlymer aCC ° rding t0 Ckim 18 made When formation of covalent bond uses a divinyl 

or IS 3 C ° POlymer aCC ° rding t0 daim 18 Wh0se I* 0 * saccharide * -e heparin, hyaluronic acid, 

rr£ 9?l ? P u h M lmiC l6nS ^ bricated With the c °Polymer according to claim 18 

24 mtra0CUlar implant fabricated with the co P olv ^r according to claim 18 

Chi 281 Se SS^J 8 " 8 f rfCat f d ^ the C ° P0lymer aCCOrdin 8 t0 claim 24 or 26 
Fofd°^nT e t?nlT d ^ 0 th ^ nalcondit ton from the condition which the refractive index 1 4-1 6b 

saccharides including the ultraviolet ray abTbeT the C ° P ° lymer by the P ° ly 

[Claim 31] The foldable intraocular implant according to claim 30 as which an ultraviolet ray absorbent 

h tt p://ww4.ipdl.jpo.^ 3/3o/2oo4 
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is chosen as from a benzophenone system or a benzotriazol system, and the poly saccharides are chosen 
from heparin, hyaluronic acid, or its salt. ^onanaes are cnosen 

[Claim 32] The foldable intraocular implant by which was fabricated with the copolymer according to 
claim 26, and surface treatment was further carried out by the poly saccharides talto^^^Sl 

choS ^XW^^T^ t0 daim 32 " ^ ^ P ° ly — d6S ™ 
^Z^^^^SSi t0 ^ ° Ut C0 P 01 — — r expressed with 



[Formula 51 

R 1 

H2C= c -c-o-r2-oh a ) 



o 



Zuo ^ShT 01 3 low -S rad t alk >" ^"P ™«>S a fornmla, R2 shows a low-gn.de 

[Formula 6] 

0= Q R 4 
R^-c-c=ch 2 
o 



The inside of [type and R3 are [Formula 71 

f R 6 R 7 R° 

-°f CH ")-^ — HN-{-CHf- n fcH^-O-fCH-)- 



Sfnfsho^ tTnt hy ^ 0gen at T ° r a , T r -* ade alkyl ^ ^P^tively) or single bond - 

Sger of Ml 7 S " at ° m ° r " alkyl ^ is shown ' m > n > P> and qshow the 



[Formula 81 

R 9 



H 2 C=c-C-0— R 10 c ) 

o 



a£S " hydr ° 8en at ° m ° r " I ° W " 8rade ^ ^ 31110118 a fomula ' and R1 0 shows a low ^ ade 

frE ?2 P ° lym / r f Ven 111 * e ^ 4th ^nn of a claim given molecular weight is 10,000-100 000 
bv ZJw t man f acturm S met ^ of the copolymer given in the 34th term of a cla m characterized 
by carrying out copolymenzation of each component of a, b, and c which are specified in me 34th Term 
of a claim, using potassium persulfate, ammonium persulfate, a benzophenone o I iZton^a^ 
hydroxy benzophenone as a polymerization initiator pnenone, a metnacryloyloxy 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 
[0001] 

[Field of the Invention] This invention relates to a useful copolymer (copolymer) at an oohthalmic 1«w 
and the fall double (foldable) intraocular implant (it is written L »foldableic£» below) wWch^ be 
bent and can be especially inserted into an eye 
[0002] 

[Description of the Prior Art] Although an intraocular implant (IOL) is replaced with and inserted in the 
lens removed at the time of a cataract operation, since it was used for ^^fcCtatlh 
1949 various researches have been made about the material. However, the change also with the h Z 
operation approach was accomplished and the property for which IOL is asked with an advance of the 
operation approach has also changed. Recently, there is also the spread of ultrasonic emulsification 
aspiration etc., and the incision for removal of the lens which became muddy etc. is small comes to end 
and is also changing the property for which IOL inserted according to it is asked. For example^ order 
to make it more possible in insertion than a small incision, it is the property as the so-called foidablelOL 
which can insert in the folded-up form and can be made to open within a sac. Then, various researches 
have been made also about the material of IOL. Although polymethylmethacrylate (pS) sUiW 
acrylic resin, etc are widely used for some time as a material of IOL, silicone and acrylkresin a? used 
as a material of foidablelOL, and, recently, the copolymer of hydroxyethyl methacryhte methyf 
methacrylate, etc. is used. Moreover, in addition to research of these materials, in ort prevent the 
effect of ultraviolet rays to a retina, making ultraviolet ray absorbents, such as a hydroxy bS^ne 
and hydroxyphenyl benzotnazol, contain and coating an IOL front face with the poly saccharide^ such 
as heparin, further for he purpose of self-possessed prevention of improvement in bfocompaS a 
cell, etc. are also actually applied. "vauuuuy, a. 

T' h iS "? 6Xample ° f \ rep ° rt ab0Ut the P 01 ^ which includes *e configuration unit 
which consists of an acrylic monomer which is the description of this invention, and which has a 
pyrrohdone group as the part, especially the polymer aiming at the application to an ophthalmic lens 

{ A f°^ h a P°^ er (JP 5 2-8218,A) with a pyrrolidone group etc. is in the polymer (S? 2- 
43208,A) and polyoxyalkylene frame which an acrylic acid and a pyrrolidone become from the 
monomer which carried out amide association When it becomes what indicated 3 component system 
copolymer especially, vinyl pyrrolidone, a hydroxyethyl methacrylic acid, and the copolymer of mShvl 

pyrrohdone, alkyl methacrylate, and fluoro alkyl methacrylate etc. is known. Furthermore about the 
app hcation possibility to foidablelOL which it is the main purpose to apply these researches to a oft 
contact lens, and is not a thing aiming at the application to IOL, but is especially the key ob ective of 
this invention, even suggestion is not carried out at all X 0Djectlve 01 

[0004] 

SSSSSot ' wJ?° 1Ved h V hC ^ If * Says in more detail > * wil1 aim at the application to 
foidablelOL, but this invention needs to take into consideration a refractive index tensile strength a 

exi r r?f rate ' et *' "s materiai ° f foidabieioL is studied ' ™ °p htha ^c ezzts*- 

example, if one refractive index is too low, the thickness of IOL will increase too much and since the 
aberration of a periphery will become large too much if too high, a suitable refractive mdTx i needed 
Speaking concretely, it being desirable to become the range's of 1 4-1 6 

^2^&J22£Z^^ ° Ut — ^ the ensile strength 

[0006] 3) foidablelOL must be restored to the original configuration within an after [ insertion ] sac 
Speaking generally, possibility of giving the mechanical invasion to a circumference oration 
coming out as a restoration rate becomes quick, although a restoration rate changes also wTl I W «f , 
way person and capacity. On the other hand, while operation time a^T^SE fongls a SZS 
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W^Xnl™' P T fi lity ° f h ^ in8 a bad influenCe ° n a circ ^ference organization becomes large. 
bo, foldablelOL is asked for a suitable restoration rate. 

[0007] Furthermore, it is necessary to also take the ease of shaping into consideration 

[0008] Although various foldablelOL(s) were actually used in consideration of these viewpoints 

development of a more desirable material was desired 

[0009] 

[Means for Solving the Problem] this invention person found out that it could become the material 
excellent in especially the copolymer that consists of three components of the acrylic-acid derivative 
which has an acrylic-acid hydroxyalkyl ester derivative, an acrylic-acid alkyl ester derivative and a 
pyrrolidine group, as a result of studying a material suitably applicable [ taking the above-mentioned 
technical problem into consideration / with foldablelOL 1 
[0010] J " 

[Elements of the Invention] This invention is a copolymer which is made to carry out copolymerization 
ofthe monomer expressed with Following a, and b and c, and is obtained, [Formula 9] 

H 2 C= c -c-o-rZ-oh a ) 
O 



lene 



Rl shows a hydrogen atom or a low-grade alkyl group among [type, R2 shows a low-grade alkyk 
group, and this alkylene group may be permuted by the hydroxy group, and you may have the oxygen 
atom in the alkylene chain. It is below the same.] "icuAygen 
[Formula 101 

J f b) 

R 3 -c-C=CH 2 



II 
O 



The inside of [type^and R3 [Formula 1 1] 

f R 6 R 7 R a 

-OfcH-)- — HNfcHf-^ fCHf^O-fcH-^ 

(R5, R6 R7, and R8 show a hydrogen atom or a low-grade alkyl group, respectively) or single bond - 

[Formula 12] 
f 

H2C=C-C-0— R 10 c ) 
O 

sss. a iSS£2r a low " 8rade alkyl ^ 31110118 [type ' ^ ri ° shows a tow -* Bde aikyi 

if shown per configuration - the following - [I], [II], and [III] from the configuration unit expressed - 
becoming - [I] - 60 - 80% (»W/W»), and [II] - 10 - 30% (W/W), [III] is related with Z SSdc 
lens using the copolymer which becomes 100% as a whole at 5 - 20% W/W), its manuring 
metnoa, and its copolymer. & 
[0011] 

[Formula 13] 
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-M4 



[1} 



CO 
I 

o 
I 

OH 



[Formula 14] 

— { H2C-C-} 

CO 



Cn] 



[Formula 151 

X h 2 c-c-4- [_] 



CO 
I 

O 

.if 



With .ow^ade » - ^ T 0f^ t ^^^^^.^ 
rnnni^lc p 1 \T T " ( ^? )4 "' "( CH2 ) 6 -' etc -» or branching is shown. V ' 

75»/ 1w™ h m 1 -*? f ^ tion ^ "^copolymer by this invention, preferably m is 65 - 

copolymer which becomes 100% as a whole at 5 - 20% (WfW\ La it i* v > i ■ ,, L if J ^ 

group R2 It is ethylene and is R3 It is OCH CH2 and S it I especially. By the methyl 

KfnTe^ 

azobrsrsobutyromtnl is most used widely, the mechanical strenglh it shS S sSed with the 
approach of a mechanical strength as a material of foldableior Jh Lh ;= T SatlS , ™ "> ^ 
is not obtained, this invention ptrson found oS Jn^^^CjZbtl t 
strength which should be satisfied as a materia, a»W^£^£%g!Z? 
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persulfate, ammonium persulfate, a benzophenone, or a methacryloyloxy hydroxy benzophenone as a 

2 lmtiat ° r ' 1 aS a , reSUlt ° f inqUirin8 ^eartedly IbJntJ^LZt^Z 
[0018] Moreover, as molecular weight (viscosity average molecular weight) of the copolymer of this 
invention what is necessary is just 10,000 or more. Generally, in a copolymer, althougSecukr 
weight seldom affects the property of a copolymer and is not an importanVfactor, tffiS of a 
copolymer is affected. Although molecular weight and reinforcement are in almost linear propTrtfenaliW 
or less by about 10,000, if 10,000 is exceeded, reinforcement will also reach max mostly JSC^H 
become near umformly. Therefore, although the thing of the stable reinforcement is not obtained and a 
problem arises about the reinforcement as foldablelOL or less in 10,000, if it becomes 0 000 or more a 
prob em will almost be lost. However, molecular weight's being also too high and the modular weTght 

ohZS r ;f h ^ f ira ? le Wdght range 38 a polymer is 10,000-100,000 ZT 

££Zsl™ beI ° W - mentl0ned exam P le *™e ^ is not desirable as reinforcement of foldablelOL go 



[0019] According to the configuration of this invention, a refractive index, tensile strength a restoration 

ra020 e IF bC "I UP , b , y Ch0 ,°f g the rati ° ° f each con %-ation ^suitably accordmj to" a SST 
[0020 For example, although the increment in the ratio of a configuration unit' [I] hardly affec s a 
refractive index and a restoration rate, it has the inclination to reduce slight tens le Sough 

£de* ° f a t COnflguration «* m brings about the rise effectiveness of areS 
mdex and hardly affects a restoration rate, it has the inclination to reduce slight tensile strength 
Configuration unit [HI] Although the increment in a ratio brings about the iff<JSS^ md 

SESSSfT ft, ' h " t6 ? ded 3 littlC t0 make a refractive index ""alL Desired ' 

foldablelOL can be obtained by usmg these properties well. Reinforcement [ the desirable ratio of each 

SSX? ^ 7 1 ' Wh6n aCtUdly inSCrting ^ M ( at the ^ of s^Zg)T^to 
S fe 6 a H ~on rate does not make it too early, but a refractive index i 'too ate, it is 
the rate, i e 3 -6 seconds which is not, and tensile strength can be equal to actuation with forceps 
enough although it is as above-mentioned, when the thing of this desirable ratio is used foTdabMOL of, 
more than can be obtained. In addition, since a restoration rate is influence ^iZg^T^e^al 
mentioned above, it may be set as about **2 seconds for 3 to 6 seconds Y P 

[0021] Although there are a hydrophobic thing and a thing of a hydrophilic property in foldablelOL and 
it is used according to the purpose, respectively, the copolymer of thi -invention istte ^tWng of a 
hydrophilic property. In foldablelOL of a hydrophilic property, it is dry. Circulate and Si? m the 

Se^eenf ^ * ™* ^ pudfied Water before use ' ^erts into an eye Xoui me 
degree of a hydrophilic property is guessable with water content, the biocompatibilitv of folSoL 

SS": J^i^nt can be chosen by choosing the ratio of each conation ' 

unit m the case of tins invention. For example, water content is raised and the increment in a 
configuration unit [I] and the ratio of [II] is a configuration unit [III]. The incremenHn 1 ratio reduces 
water content. As water content, 25 - 50% of thing is desirable cement m a ratio reduces 

[0022]Intermolecular bridge formation may be carried out and this invention copolymer can aim at 
adj ustment of physical reinforcement or water absorption by making a bridge coES c oss 
linking ag ent, an acrylate system or an acrylamide system cross linking age* is _S£_ed andTis 
ethylene glycol as concrete instantiation. Bis-methacrylate, diethylene glycol Bis meSate or N N> 
methylene A screw (acrylamide) is mentioned. Although a polymer will LwSdS^to " 
rate will become quick if the amount of the cross linking agent used increases, on the oThe hSd 7 

ptfe^ 

contain suitably also in this invention. About the content approach although there are^n a™™,h 
(approach actually used widely) of making an ultraviolet my absorbent eontutg XSvTd a 
method of carrying out the chemical bond (it becoming the monomer componenUn whS *aviolet 
ray absorbent itse.f forms a copolymer) of the ultraviolet ray absorbent to I copolymer" app" 
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can be used m this invention. Especially, in the case of the latter, there is a big merit that an ultraviolet 
ray absorbent does not leak out from IOL, at the time of IOL use Espec ahy ff 71 b ^ u^d for lo L 
a class of ultraviolet ray absorbent, it will not be limited, but if an example Ts eiver Tth t twf 1 2 
acryhc-acid derivatives of a benzophenone system or a benzotrSol I s^tem ISIZa a T , ° S6 
benzophenone, hydroxyphenyl beiLtriazolsfor those JS^dS^^^ 1 ^ 
Z^ C 7 °u yl0Xy - 2 - hy ^° Xy benz °Phenone, are specifically suitable. P ' * 4 " 

LUU24J Although the technique which coats an IOL front face with the r»olv saccharine a- 
of self-possessed prevention of improvement in biocompatibility a eel I etc i SSl^ 
the hydroxy group of isolation at the end, this invention'copolyme ^'c^ o^Z^Z^ 

[0025] Furthermore, rl xr2 of monomer conversion (monomer reactivity ratio and MRR^ with th, 
acryhc-acid derivative b, i.e., the component, and Component a incSg 7 ^1^1^ wLb ^ 

~ zz: 38 a H de r rii ; tion of this kvention ^SsStT 

^ close to .0. r 1 xr2 It is shown that an ideal polymerization can perform that it is close to 1 0 
Component a is 2-hydroxyethyl. Methacrylate and Component b are N-pylori DONOEC^U Tt i, H 
xr2 when the case where it is acrylate is taken for a concrete example ItTs set to 1 03 
bT" ° fMRR ^ ^ aPPr ° aCh ™-S0C 1994, d^J^^ carried out 

case of the copolymer of this invention, maintenance of transparency SioSe^dfe 

approach. Although espe J££ S^£££_£S SSSffi'jf ta ™ 
[0028] 3 S ° ft COn,aCt & ° m Characteristic property ' " 

concur" ° f *" Hereate ' » ™"* to fr carrying ou, this invention 

[0029] Reference example (composition of a monomer) 

TS=to^ 
rSy!^ 

[t° 0 9$ b ^ 3H) 5 80fs im 4W 

s^&sa&saasii. 1 ^ 1676 ' 1639; 1361 &3%?s&j? 

3H> * (KBr, en,-,) : nk H^, ^ ^^^^X^^ 
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bp:92-93 degrees C /, 0.5TorTNMR (ppm, TMS, and CDCI3) : 6 34-6 83 (m 2H1 fi(lfi*i-w m ixr> 
5.37 (m 2H) 3 57-3^69 (m, 2H), ,.9.-2. 5 0( m , 4H) IR (KBr . a^:^®^^^ 

CM3 w ; m 'SS??, * PyMMA) bp:95 - 96 C O-STorrNW & and 

acrylamide (75.5g ) toluenesulfonic acid (0.20g), and the mixture of phenoSin (0 20g) Res kue was 

£££ re 7^ 1Zed ^ ^ aCet ° ne ^ the mark Com P° und was obta ^d win 40% of ST 
ii m ? : 73-74-degree-CNMR (ppm, TMS, and CDC13) : 7.31 (m, 1H), 6.19-6 31 fm 2H1 56 5 72 

^^•^n - 81 (d ' 2H) ' 15 °- 3 - 66 (t ' 2H >> 1 -91-2-44(m 4H) IR (KBr, cm-1) 3440 i 680 'l20o1 600 
no« T J T e / olIowin g impounds were obtained like the reference example 2 ' ' ' °" 160 ° 
l J " N -(2-pyrrohdone-l-ylmethyl) methacrylamide (Py MMAm) mn-101-1 07 Hpotp P pma/tp / 
TMS and CDC13) : 6.70 (s, 1H), 5.69 (s, 1H) 9 5.35 (s, 1h[ 4J0^0?d 2ffi 3 45 3?2 

45 ft 7H) nE T ° A 0 ^ T R T eferenCe 6Xample 3 Synthetic V-pyrrolidone and ^by of a 1 acSi 
pyrrohdone (NAPy) Using chloride, it was operated like the reference example 1 a^d the mtk 
compound was obtained with 70% of yield. 

[0040] bp: 85-86 degrees C / 0.5TorrNMR (ppm, TMS and CDC13) -7 31 7 m (™ im fi «, {n , 

rmuoi 1 1 [ , ] 7 ^owmg compounds were obtained like the reference example 3 

CDC1 )" • ?^^^^ C ^^ :88 - 89 d6greeS C 7 0-5TorrNMR (ppm TMS, and 
junrS ' 5 - 2 °\ 534 & 2H >> 3-72-3.90 (m, 2H), 2.57-2.67 (m, 2H), 2.00-2.16 (m 2H) 1 97- 99^ \m 

SS A VA 2 "5 ydr °? y f! hyl Methaci ylate (HEMA), 2-(2-pyrrolidone-l-IRU) ethyl Methacrvlate 
PyEMA) And methyl Methacrylate (MMA) It creation-HEMA(s). from - LXetSS^ists of 
composition of the becoming copolymer (HEMA-PyEMA-MMA and its copolymer JVEMA And 
MMA It mixes at a rate of 70/20/10 (when it converts into v/v;w/w, it is 70/2^/9^^^ 
more% of the weight of potassium persulfate, and 10% of the weight of water, eLwrixSltl 

ItTr w 18 alS ° W,th ! SpaCen ° r Spacin8 0f 0 lmm was maintained, it putTn bXeTn the glis 
fwi (wha ^as Processed using 6cmx5cm and a silicone system seal-ized agent) So sheet ffixed bv 
the clamp, the radical polymerization was carried out at 60 degrees C for ?9 Wc «<w I f Y 
carried out at 90 degrees C for 2 hours, and the pol^ 

from the glass plate and the sheet of the copolymer which dips in purified water removes belted 

HEMA-PyMAm-MMA, HEMA-PyMMAm-MMA, HEA-PyEA ^H^MA^MA^f ' 
P h ^ A -^A HEMA-PyEA-i-BuMA, HE^^-l^^^^^^^^- 
vvlZ'T? Sh ° WS f ° ll0wing com P^nds (it is below the sine) ; mentioned 

Sm^rvlS?^ 1 M f i7 kte ^ A : l-^ 0 ^ 1 A ^late HPMA:2-hydroxypropyl 
Methacrylate NAPy J-acryloyl-2-pyrrolidone PyEA:2-(2-pyrrolidone-l-IRU) ethyl Acrvlate PvEMA • 
2-(2-pyrrohdone-l-IRU) ethyl Methacrylate PyMA:2-pyrrolidone-l-ylmethv XffiT ' 

[0048] Example 2 The creation HEMA of the sheet which consists of composition bv 

Sn^WT (HEMA ^ EMA -^A), and its c7o"yEMA And MMA It 
mixes at a rate of 70/20/10 (when it converts into v/v;w/w, it is 70/21/9). 0.2 more% of the weight ofa 
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benzophenone (or 4-memacryloyloxy-2-hydroxy benzophenone) and 0.4% of the weight of N N 
dimethylinninoethyl What added methacrylate and was mixed It is 0.5 mm or 0 lrZTat°i L/o with 
a spacer Spacmg ,s maintained, it puts in between the glass plates (what was proceed usin„ 
and a stheone system seal-ized agent) of two sheets fixfd b/the ol^ Z "JSuZ ^Sv^f 

rmr=;rpt^ 

ESf. 3 " ' S |: 0% ° f ? e ™& ° f ^lene glyeol to the mixture before carrying out a radical 
polymerization in actuation of the creation example 1 of the sheet which consists nf^ZtZ.,- I 

S£?? f t Cr ° SS ^ agent Can also be chosen acc ording to a request ' * 

[005 ] A physicochemical quality is shown in Table 1 about several examples of the sheet of the 

pto^So^ 

copolymer obtamed was acquired in me example 1, and a parench„ dtSe ^ 
[Table 1] 

81 















% 




wet 


dry 




HEMA-PyEA-MMA 


34 


1.45 


29. 2 


100D 


yet 


flEMA-PyEMA-MMA 


31 


1.45 


32. 1 


1050 


m 


HEMA-PyMA-MMA 


33 


1.45 


32.3 


2313 


yet 


HEMA-PyHA-HM 


28 


1.44 


193. 6 


806 


yes 


HEMA-NAPy-MMA 


33 


1.46 


58.1 


2389 


yes 


HEHA-PyMAm-MHA* 


40 


1.44 


41.4 




yes 


HEMA-PyMHAai-BMA * 


36 


1.45 


65. 9 




yes 


HPMA-PyEA-lfliA * 


40 


1.43 


19.2 




yes 


HEMA-PyEA-i-BuMA* 


31 


1. 45 


51. 3 




yes 



foSr remeirf 0C>hC PhySiC0ChemiCal " UaK * sh °™ » ™* ' «• Performed by [ as being the 

fS ' W1 " cakulate<1 an ° water content was computed. 

S " 5 f " Ve md f : " measured ^ing the Abbe refractometer. 
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WOsTt^ h r ing ! eaC ^ balance > "dry" shows the condition when creating a sheet 
seconds, when going into desirable time amount ie the ranee for ^ *<Z™a \ seco ™ s /or 3 to 6 

absorbent suitably the range of absorption ZtSS^jSgg* % Ch °° SmS « ^ 

buffer solution washed, subsequent y^wSl^ ^IS^a^^Sf?" T *? 

as the hydroxy group was created ' consld ««l covalent bond 

saSeT™ Sheet ^ " e ° b,ained ^ if " UMS h *>"™ te "*» instead of heparin as po,y 
[0063] Reference example 4 In the measurement this invention polymer of monomer conversion 

polymerization initiator and S^SaiSS ^ ^ *Sn 2 

S aT P ' ?f mty is Sh0wn from 1116 fo lded-up condition. 
[U067J 2) A desirable refractive index is shown 

fK 2 r. hySi u al reinforcement (tensile strength) is excellent. 
0070 2 2 Can .^ made a desired P ro Perty by changing the ratio of each monomer 
007? 2 p VCn v ° Pe ? teS * WiA f ° rCepS ' the marks d0 not remain. 

So 8 „ rfSSSStaj " easily by *• poly saccharide 30(1 wi " ™ ■» <» <- 

Kl ?L to ! e T'? Ular ^ fomiati0n can be P^ 0 ™^ ^ily. 

LUU75J 10) rlxr2 of monomer conversion (monomer reactivity ratio and MRR1 will, th. , r •.. 
ideal polymerization can perform tha" ,?£ dosfto 1.0 ^ 18 56 * L °' rl ^ * i§ Sh0Wn that m 
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[Translation done.] 
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#H!¥9- 179073 
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(51)IntCl. 6 
G 0 2 C 7/04 
A 6 1 F 2/16 
A 6 1 L 27/00 
C 0 8 F 216/36 
220/28 



< r j «— . . , - - 



ML C 
MML 



FI 

GO 2 C 7/04 
A6 1F 2/16 

A6 1L 27/00 D 
C0 8F 216/36 MLC 
220/28 MML 
SSU* S^©&36 OL 10 H) gUHfcSK 



(21) mas^ 

(22) fHBB 



ftK¥7-336453 

7 ^(1995) 12^25 B 



(71)ffliPA 000177634 

*Rj&*Km*ie;ilKT*f£ 3 T g 9 #19 

(71) fflBA 595180970 

* mm 

108 

(72) 5iM« $ m » 

*ilAg#ftB:|Kntr®a£K*WB47- 
108 

(74)ftl!A #8± Wk±1h (ft3£) 



(54) csgw©£»] 3 ttftmmm&te&ktt^n&msfrfr zttz,mu>x 



(57) (9»1 

mm: foidabie i oLteaarsfjiBf ^jt^t^ . 

te [ i ] . (intJivtiiij t*3*l 

S»*R*fiZ*»fe5fif 0, 1 1 ] #6 0-8 Owt%, 
10-30wt%, (III]#5~20wt% (ittotfl 00 
%) 0£m£ftT'$>l>. 
Hfcl 1 



[I] 



OH 



f R 6 R 7 R« 

(R 5 . R» . fcitXRs tt*ii«i*j|HK^Xtt 

[•fb4] 

R 8 

-f- h 2 c-c-4- [m] 



R 1 ttHK^Xttr^Mt. ttr/Wfl/VB** 



CO 

I 

o 

I 



,10 



R 9 ttHKTOiT;^^ R"tt7;Mr7«£^ 



R 3 tt 



(2) 
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mmi i tie [ i ] . anfci:i>'[iii) xmzti 

&ffifc<$-m^%iO^ [I] #6 0-8 0% (W/ 
W) . (II)* 1 0-3 0% (W/W) , (III)#5-2 
0% (W/W) -c^ftfc LT 1 0 0 

R' 
CO 

o 

r_n_L. OH 



R 2 ttfi»r;Wfuy»jt^L, Bt77Wfi/VgBtttF 
[ft 2] 



— t HjC-C-j 

CO 



[n] 



[ft 3] 



R~ R° 
-0-fcH4- _ HN fcH 



(R 6 * R s s R 7 fcJtfRe tt«i«i#SfflFF*)te 

tfq{il-4<0fil!c&jjr$\ ] 
[ft4) 



r' 

H 2 C-C 



Cm] 



CO 

i 

o 



,10 



»<0ft«£ft. 

(CH 2 ) 2 -4fc(4- (CH 2 ) 3 

Ht**4] R3 tf-OCH, -OCH 2 CH 2 
-NHCH 2 -SfcfcMUS^c. R4 jftfcSJK?* 

[»*55) rs ****is^a^«^^ua6-c, r» 
** -mm v t+Msxh s mm i tesjo* 

#- (CH 2 ) , -ttlit- (CH 2 ) 3 -T% R3 
-OCH 2 -OCH 2 CH 2 - s -NHCH 2 -£ 

fctt«Hrtu r 4 mmm^ttzi^^jumv. r* 
v f+M&zt) h mm i mmm&K . 

[11*317) Ri R* **- (CH, ) 

2 ~T\ R3 #-OCH 2 CH 2 -T, R 4 ifi**)V& 

x\ R9 ^f-^s-Cs R'^^a-e&sff^Jii 

lWtm.81 [ I ] #6 5-7 5% (W/W) , (II) 
*U 5-2 5% (W/W) s (III) #5-1 5%(W/ 



■H fCH-h-O-fcH-^; 
% p q 

w) T&Kt lt i o oxttinrnismnmb 
ft. 

. mm9 J [ I ] #7 0% (W/W) , (II)#2 1 
% (W/W) . (Ill) #9% (w/W) -C&Sff^JSl 

mmioi ri ^mm^ttM^^mv r 

2 V- (CH, ) ,-*7fe|i- (CH, ) 3 -T\ R3 
#-OCH, -OCH 2 CH 2 -NHC H 2 - 

ttdtm^x\ r< #mm?tt:tex^\smx\ r 
4 vyi-ivmx'h *), [ i ] #6 o-8 o% (w/ 

W) . (II)#1 0-3 0% (W/W) . (111)^5-2 

o% (w/w) T^ftt ix i o oxt*4*a^ft. 

[fl*El 1 ] Ri tf*i-,umX\ R^ #X.+U>& 
X\ R3 #-OCH 2 CH 2 -X\ R* W**Jl&X\ 
R 9 #**>Wfrc, R»«aOt*/«T*'}. [ I ] *t 7 
0% (W/W) H (11)^2 1% (W/W) , (III) ^9 
% (W/W) T**»*3HlK«^a^fls. 

%mmx*3mt$ixx ^mm i iemo*«-g-*„ 
-httiteN, n ' tx (7? y^rs 

0. 0 1-2. 0wtW**IW»I12Bto>#M£ 
ft. 

[««JS1 4 ) *<oaS8KJ(!0j|!{(t^ey v-fioo . 
1-1. 0wt%7*SjBMSSi2IB«^S^ft. 

1 5 ) *^aslWH<7)*#£qEy v-*<00 . 

5-i. owt%T'^sn^i 2mmm$ft. 
mm i e ) mm 1 4^11 1 2ie««o*a^«cT- 

mm 1 7 ] mm 1 a^a 1 2iesg^«a^-c 



(3) 
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Wmi 4feJiH*il 2E»0^at^f(c. 
Clf*i|2 1 ] dfiJif y*5-f WvOjyi L< 

in$m2 2i mm 1 s tm^m^x-m^ti 
vmm 3 ] mm 1 si^fts^-r^^^ 

fcfoldableHgftl'yX. 
fail 2IE«J^a^«c. 

ft. 
■Sib. 

im*®2 s ] mm 2 4 £fza 2 6 tmmm^ft 

T^Stotfoldabletgf*^ yX. 

inm 2 9 } mm 1 * 1 2 ettegtsgflrc 

a) ffimtl.. 4-1 . 6 

b ) *f 9 ^am^^^ta^s 3 - 

6# 



c ) Baii$<o?|r>3BDauK#ti opsi jy± 

[itwi3 0 ] mm 1 1 2im<v&m-&frv 

«B»»sK 'J ^ 7 * y 4 mX-mtoJiZtltzf oldableK 
1*1 l^X. 

C!f£Jl3 1 j ^isiRJixsfo^yy'? x j yjk±P 

>X. 

5BI$il7tfoldable|grtl/>X 0 
[W#II3 3 ] yfc U< 

11*113 2I2«tOfoldable|S|*iI/>X. 
H»*3t3 4 ] TIB a ),b) Jtfc ) T«§ixS 



R 

H 2 C =C-C-0-R z — oh 

o 



a) 



R 2 fattS&T/MfUya^u K7;WfUy£u;tK 



ir-c-c=CHj 



b) 



R 3 fat 



7 R R 7 R 8 



(RK RK R' tJiVRe tt-e#i-pfi**f[?ifc 

R 9 

H2C=c-C-0— R"> c ) 
0 

cat, r 9 «i*^s^*^faiffiifer/^pas-^t 

R 10 fa±ffl^7;l^;l^£Srt. ] 

llt$*3 5 ] 1 77- 1 OTJT'fcSfl^^ 

imW3 6 ] H^Ii®3 4 ftfCftfttt a ) . b ) 



h n^^yy 7 x j yzmmmt tx m^xm 
™Ziti z t mmt -tmmm3 4 mmmcmms 

[0001] 

(foldable)HrtPyx (JMT Voidable I O L j tB&lfi 
-fh) t^rffl^a^-fr (copolymer ) tR-f'?> 
[0002] 

immwi] wmuyx (iod jie^^^i^ 



(4) 
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®&LK7k£> B mzRz_xm\t&i><7)T'hhtf 194 
a»t»f > mmcomt i o uzm>t>ti& 

< Tttf Jt 3 0 , «itcfco XWA? h I o 

AU 4. kvb*>*foldable 

IOLfcLTOWtT**. *£TI0L*>*»fc«3H 

BUytf'.MfvM^yu-h (PMMA) s^yn 
7*y*4MW^<«B3*lTVi*#* foldab 

^tlXti*). «Jfi"ClitHn^x^;M^^yu- 
^^/M^yk-^^*^^^^ 

IB&>iMms±iB1fjb LX I OL$ffl£wjy^0) 
1 0 0 0 3 ] fci^-e s *»#ST'ftS, tp y H 

y/H^fc<0*S^*c (#^¥4 -28705^ 
-*4>fc**£tt <8WF2-4 3 2 08-9£«) . * 

y ^7>Wf v mz en y k y^i^-rs- w Uc 
(f$H¥2-8 2 1 8*«ff) #fc 

y l— h^^ic (#gpg 5 3-1 0525 
T/Mf /k* ^ u i— h t 7;^d7;K;p * * ? y v 

- hwm^ft - 15019 i^m) m# 

0. IOL^oj5/B£BWfcL;t&<om5r< x 
fS B J^±gWT$>£foldable IOL^ffl«rtft ( ^ 

[0004] 

'k l ?»L<VUtffoldableIOL^<ojefflS-BWi: Uo 



1 ) smmt 1 1 0L«>j»»)Wi*tf r « 

ffl^fJfWfiWi:**. ftftWtev^tf, 1. 4-1 6 
[000 5] 2)fol«tableIOLtt, tfjPfrfflwejfA 

*ttt(Wn LfcWitf fcfcfcu. *5&m*mm 

***TOtttf**<*4. *£TfoldableI 0Lfc{i 
[ 0 0 0 7 ] $ 4,(c % fc***-4ffiSf*«* 
[0 0 08] -iX<o^f^J#it tS^? Voidable I 0 

[0009 ] 

€fcA/Xfoldable I O Ltei 9ffiifcJ&ffl-C!? S^ff^ 
[00 10] 

immm nea > , b > *j j:y c ) r 

[ft 9 ] 



R 1 

H 2 C=i-c_ o _ R 2_ 0H 
0 



a) 



II 

o 

[ftll]. 



b) 



(5) 
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fcH4- . — HNf 

V 

(R 5 . R« . R? iUtfRs tt-tft-eii*«iK^4 fc 

tfqttl~4tf»»£ijc*-. JSTSlfc. ] 
tftl2] 

f 

H 2 C=c-C-0— R 10 c > 

o 

[#*>, R g J^sai^fettffiar/mf^^jsu 

m^fiT^-rt. tk [i ] s [iujsjivdiij z*m 
ztiim&%.m>t>*c*)^ [i]#6o-so%( r w 

/WJ ) . Ul)#l 0-3 0% (W/W) , (III)#5 
-2 0% (W/W) LX10 0%b*l#m& 

too 1 1 j 

CYt 1 3 ] 



R 

CH "h 



R 7 



R 1 

-( h H-t- 



co 
o 

R* 

I 

OH 



[I] 



R 4 

— (HaC-C-J 

'3° 
R 
I 



Cn] 



[ftl 5] 



R 9 

-h H 2 C-C— 4- 

co ' 



i 
o 



* */;m^) i ~~ 6 w)*xm**irti mt mm 

<r>T)V*iV*mL^ ^MT/^Uy tit, -CH 2 - 
- (CH 2 ), - (CH 2 ), - s I C (CH 3 ) 

(CH2 >4 ~^ ~ (CH 2 } 6-*«>l~6 

[ooi2] _tE<opW(c# a uw&wf& t r> 

tt^J^fcfcbCf*^ R2(i- (CH 2 )\ - 
(CH 2 ), ~x\ R3 (j-ocHj -o 



CH 2 CH 2 — , — NHCH 2 -*fc|±«|£r, R4 

10 0 13] LTfi. fflEo*^P~ri) 

iW«L<, *fc. R'^Xfyl^TV R* 
*»- (CH 2 ) , -X\ R3 i*-0CH, CHj -T 
R«*Ot*fc£T\ R9 R>o#**;p* 

•C^illA^hW* " 

[0014] mmizk^m^mm&m^t 

LKli [ I ] #6 5—7 5% (W/W) [hj 
#1 5-2 5% (W/W) s (III) #5-1 5%\w/ 
W) (**i:LT10 0Sf)T»«3.»(cff4L<tt 
[ I ] #7 0% (W/W) , (II)#2 1% (W/W) 
(HI) #9% (W/W) 

[0015] « J §ft*i«cO$fii=5r t cOJi R 
1 ****W?4fcli*f7i<as-c % R2 #- (CH 2 ) 
-4Jtti- (CH 2 ) 3 -f\ R3 it-oCH, - - 
4°S2L CHi ~* _NHCH * -^WS*T% R 

4 ***j*?afctt*f7i^ R9 «f**jK?gfctt 

0. [ I] #6 0-8 0% (W/W) , (II)#1 0-3 
0% (W/W) s (III)#5-2 0% (W/W) 
tLT10 0%h^^f4cT'$>0. *fc.-R» 
f**T\ R' ^Ifl.yst, R 3 ^-och 2 CH 
2 ~T\ R« #Xf-;l^T\ R9 aOffvUjfrr R>°# 
[ I ] #7 0% (W/W) . (II)#2 
1% (W/W) . fill) #9% (W/W) T'&^S^ 

[ooi6] *mnmami> a > s b > ax v 

c) «*t/v-«#t, «-d§HfflWfcLTaWM*y 

[0017] -Rt^fi^c^lBi^Sfcfecoa^ 
*«*an4aW<0B«Tft*foiaable I OL 

Mt t J: oTfoldable I 0 LO^#i: 

[ o o i s ] a*, *msfl«a^(tt W * (^ T 

WFS) tLT<±173JilhTWfJ:v^ -jRfcits 



(6) 
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1 7JttTTimimmmitmmmz$> i mm 

&ti, foidabiei oLt ixco^zfflmtf&t&tf 
^v.&z%&tut/,m®m<%z>. u>u h 

£ 0 CtiH'i^ftt #*.&cOt,foldable I OL<D?&g£ 

*§« 1 77- 1 077-Cfc 0 s tm<r>mMmX"& hfll 
m&tob LT^^fit z nmizx h i>cox% h 

[ 0 0 1 9 ] #fgBJJ<7)ff J£fc j; £ ^ #flf^#{4c7) 

zmmt&ztiz]:*)^ mm. ^mm. ?g 
rimmmmzm t xm^-t h z b h . 
i o o 2 o j feif. mm& 1 1 ] ^it^iijojis 
tnm^mjrMmzim tA,t'mz$>t.:z.%^ ^ 

<^m-flZklZj:r>X. FJrMWoldablel 0L£f#& 

- 1 tfx-% h . zmmmw- 1 u ^mmaom o 

roigmc+tfw* zzt wx>% mm-^hh, mm 
mmznx+zkz mm®) io PS i a±m>id* 

*3fc»#tf>#*fc:J:^Ti:te&$*iSeO'C 3-6# 
±2#fifcteRjgUTfcJ:H. 

CO 0 2 1 } foidabiei OLfcfii^KftotOi^Ktt 

a*. *mcomi*mim&c?)i><7)x>hi. m&<o 

foldable I OLO^ dry V>mXffiS. -mi. Hi 

%mizm*x'Bmmft mx-t & . ^tt^g^- 

V^4***fcrJ:o-C»Li*i t 4*t. foldable 

v^mmm&oitmmmtz ztiz*-, xt 
m*mmhzttfxzz>. mm. mma in 

tun <oa*oiijDa**»tfiTS*4. ^*$fcL 

C0022] ^M^I^^i^ntUTt 

± < , £fif d t J: o Tfta6«a^©*^£0i)| 

g#teMis. mmt ixiZT? y v- bmwtr 
? V)vr % Ymmmmhti, mmmb tx 



=&yv-fi<00. 0 1-2. OwtX #SL<iiO. 
1-1. 0wt%T'0. 5-1. Owt^tjffJL 

[0023] mm^comwm<mx\ i o uc* 

tm&tiK xmiztmxmijomffimxz 
*. »ts 1 o Lmmzmtmmmiw i 

«*JD0!l«Wli: LXli I 0L*=«fflU»* 
[0024] 4frS^ttcr,ffil± % iffllia^^Kjfc^ g 

[ o o 2 5 ] § uz. xmrnmsitoomib ix n 

f-Rfcm (monomer reactivity ratio, MRR ) c^n 

i . o fcisv^ t (4 , a=g6<«^T# s c: fc m ix 

^4. fig^-a) **2-hh*p=5fvxf-;l, ^?y u _ 
*4rb) *«N-tny YJ^)V 7?>ju-hT 
hl%0;*mm\lZbhb. r, xr 2 lil. 03fc 
iOMRR<oa®4»yo-LewisO*tS(J. Am. Ch 
em. Soc., 1994 , 66, 1594) t^oTffo^ 

[0026] mmmmcohi^m 1 o Lamt 

Wt*#, ^coj: 3 * I OLm-kZltlim-X^V 
mt lb*.. I O LSiCjlf^ 9 iOLtffg 
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[ 0 0 2 7 ] $ & SBBSlWS&Otegefc^-if-ft 
ifias-'fTd £ . y a-y^ i o 

dt* s T'#l». *»#9^£fcttfoldableI OLCtt 
[0028] 

[0029] mmmm (ty?-^> 

##»feffli 2- (2-toy xf- 

A- T^yu-h (PyEA) 

1- (2-hHndfvx^U) -2 -toy Fy (50 
ml ) fcJ:t»yx^r$>(8 5m 1 ) «?nn* 

(i50mi ) meat. mL%fft>7? yn&? 

D'J K ( 5 0m 1 ) <D;?un*/kk ( 1 0 0m 1 ) ffifo 
*2B*BTaSTLfc. Kfi5?SS:4-CT'2 0B#^ 5 0'C 
■C2B*H!»8f U ^aarjiLfc. iF«?£ l 5%*®* 

[0 0 30] bp : 1 1 2-1 1 3 c C/0. 5Torr 
NMR (p P m,TMS,CDCl 3 ) : 6.14(m,3H), 5.80(s,lH), 
4.30(t,2H), 3.60(m,4H), 2.20(m,4H) 
IR (KBr,cm-i) : 1735. 1676, 1639, 1361 

[0031] mmmm 1 1 Lxar^xt^m 

[0032] • 2- (2-tny ¥>-\-4,V) xf- 
)V ;*??yk-MPyEMA) 
bp : 1 2 0-1 2 2*C/0. 5Torr 
NMR (p P n,,TMS,CDCl 3 ) : 6.10(s,3H), 5.59(s,lH), 
4.29(t,2H), 3.590MH), 2.30(m.4H), 1.94(m,3H) 
IR (KBr.cnr') : 1735, 1676, 1639, 1361 

[0033] • 2-tny Hy-l--fWf* T9 
VU- h(PyMA) 

bp : 9 2-9 3'C/O. 5Torr 

NMR (ppdi,TMS,CDC1 3 ) : 6.34-6.83(m,2H) , 6.06-6. 

12(m.lH), 5.37<n>,2H),3.57-3.69(m,2H). 1.91-2.50(m, 

4H) 

I R (KBr.cnr ') : 1708. 1639, 1415 

[0034] • 2-h-ny Ky-i-4/Mf-/P 
^yp-MPyMMA) 
bp : 95— 96*C/0. 5Torr 
NMR (ppm.TMS.CDClg ) : 6. 13-6. 16 (s, 1H) , 5.59-5. 



610UH), 5.41(s.2H),3.55(t,2H). 1.9-2.43(m 4H) 
1.96(m,3H) 

IR (KBr.cnr') : 1716, 1636, 1420 
[003 5] ##HMgiJ2 N- (2-£ny Ky-i 
_/ f^f;H y;W$ H(PyMAm) <7>km 
l-^h^x^f-;lx-2-h'DiJ h'y (6 5. 6g) 
7?y/l/7*;-F (7 5. 5g), b^xyx/w^K* 
(o. 2 0g) ai.x/ys.j^r t Jy{o. 20g)<?) 

H^Tl 5 O-CTl^BBUfPLfe. g&£&ipu 7-fe 
h-yj: 9Bgh!l LT«iEft^»* 4 0 %*>JR$T1§jt. 
[0036] mp : 73 — 74°C 
NMR (ppm,TMS.CDCl 3 ) : 7.31(m,lH), 6.19-6.31 
(m.2H), 5.56-5.72(m,lH). 4. 75-4.81 (d.2H) , 3.50-3.6 
6(t,2H), 1.91-2.44(m,4H) 
IR (KBr.cnr') : 3440, 1680, 1200-1600 

[0037] mmm\2 1 mtzixvrexteqitf 

[0038] ■ N— ( 2 — toy Ky— 1 — f/Mf- 
IV) *99Vi\,7$Y<to MMAm) 
mp : 1 0 1 — 1 0 2°C 

NMR (ppm,TMS,CDCl 3 ) : 6.70(s,lH), -5.69(8,1 
H). 5.35(s,lH). 4.70-4.80(d,2H), 3.45-3.62(t,2H), 
1.95-2. 45 (m,7H) 

[0039] mmmm3 i-r?yn>rA-2-e 

P'J Ky(NAPy)<9£j£ 

2 -toy Fy&XT/TtVTiJfr ?ny K£fflV\ 
mmmm 1 fc H^tSf^tT 7 0%CDJR$T*SIE-ffc;-& 

[0040] bp : 8 5-86*0/0. 5Torr 
NMR ( P pni.TMS,CDCl 3 ) : 7.31-7.65(m,lH) , 6.56 
-6.59(m,lH), 5. 74-5. 96 (m, 1H), 3. 77-3.96(m,2H) , 2.5 
2-2.73(n,2H), 1.85-2. 24 (2m, 2H) 

IR (KBr.oo-i) : 1737, 1679, 1408 

[0041] mmm3 1 mmz txar^t^m^ 

[0042] ■ \-*9>? y n>f/l— 2 -tnyny(N 
MAPy) 

b p : 8 8—8 9°C/0 . 5Torr 

NMR (ppn,TMS,CDCl 3 ) : 5.28-5.34(s,2H), 3.72-3. 

90(m,2H), 2.57-2.67(m,2H), 2.00-2. 16 (i,2H), 197- 

1.99(s,3H) 

IR (KBr.cnr') : 1745, 1676, 1403 

[0043] mmm (%m-&ft<7)itfo}3£v*mm-& 

mMMl , 2-tKD.dfxX^ X?7V)s-h(W\\ 
A). 2- (2-toy Y>-l~4)V) 3L*f-)V 
'J V— \- (PyEMA) HiiV^)V ^^^yix-h(MMA) 
h tth £fi£fls (HEMA-PyEMA-MMA) J; X/^cr,^ 



(8) 



#§^9-1 790 7 3 



HEMA . PyEMA tiXX/KHA £7 0/2 0/1 0 ( v/ 
v ; w/wCiSfS fc 7 0/2 1/9 ) OW^Tffl^ 
U S^fcO. 2MX«0»iB»^y'>A*{J:Vio« 

**o*$jn*a-&u:fc0>£ % 9--Ti-?ro. 

5mm Sfc<i0.1i«O|flHf£«'&, ? ? fTTHSU: 2 
to'5Xf (6cmX5cm, '>V 3->&is-)Wt 

^-hWc. «, 2tfc^5^ls<oiaiW4j»at: J st 
[0044] £jfcfl 1 PtRt LTKTflSftfi^flcfe «fc 

[0045] HEMA-PyEA-MMA, HEMA-PyMA-MMA, HEMA-PyM 
MA-MMA, HEMA-NAPy-MMA, HEMA-PyMAm-MMA, HEMA-PyMMAm 
-MMA, HEA-PyEA-MA, HEA-PyMAm-MA, HPMA-PyEA-MMA, HE 
MA-PyEA-i-BuMA, HEMA-PyEA-NMAPy 

[0046] mmmimTwt&tiz^-t (htw 

t) ; 

HEMA: 2-t h'n^^xf-/P *$J?\y\,-y 

HEA : 2-h Kadfj^xf-;P 

HPMA: 2-t Kodfi^rntVl^ *:??yu-h 

NAPy: 1 -7? 'J D>f )V- 2 - h'D y YV 

PyEA: 2- (2-eoUKV-l— f/I,)x^ 7? 

PyEMA : 2- (2-tTn'J K>-- 1 xf-;U * 

??y u-h 

PyMA: 2-eny H^-i-^f^^ 

PyMMA :2-tDijh'y-i-^ f;l , .WJU 

PyMAm : N- ( 2 -toy Y-"y— 1 --4 /kX^/p) T? 

PyMMAm: N- (2-fcny h/-l->(/Mf;H 

^y^r$H 

MMA : UU— h 

MA:^^ 7*^ l> 1. — h 
i-BuMA : -i V7"-f-jl> *$?\)^—\, 
NMAPy : 1 ? ? y n -f JV- 2 - to y ft y 
[0047] ;tl^^fta^fcJ:^(7)^- M2TE 



[0048] jWJ2 «a^ft(HEMA-PyEMA-MMA)(7)^ 

HEMA . PyEMA fc^t^MMA £7 0/2 0/1 0 ( v/ 
v : w/wfcautf l> i: 7 0/2 1/9 ) ^fiJ^TII^- 
U ££>fco. 2S*%o'<.yy7xyy (££fi4- 

^)fc«fcl/0. 4M%ON, N-^f-;P7>$y X f- 
* ^?l^-h£jD;ia£L£k<0£ N x^-Hf- 
T'ioTO.S rami TtJiO. Intra OPslHS^^ tyyyx 
®feltz2ft(Dtf7X& (6cmx5cm] yij 3 -y 
^-^MS-ffloT^ilL^tcO) cO|§j{cA*l8 0w 
7^7>TT'4 8B$H^aB^L3e«^$^ -co 

[0049] g3fcH3 mii^M^3^msit/ 

ftfc, 1. oa4%ioxf-py^ij3_^ fx*;?? 
'J U- h (EGMA) mi . iilTHMM 1 1 RKlZft^tT 

[0050] mmt tTEGWKOftbOfc^Xf-U^ 
'J h'Xp< * ? y u- h (DEGMA) <7)«t£fl!JO t'X 

Xf?VU-h* N , N"-*^y tf*7?y;P7 
$ KO«& h'X T9 'J ^7 5 H fltffl't ft £ t 

[oo5i] ^gfiii 4jW43«aftstej; of^*L3t* 
vt-. . * y-? ^ oftfc fc wiisatw 3 mmiz 

[0052] 
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«i 




7t) 




i*r jus 
wet 


dry 




HEMA-Py EA-MMA 


04 


1. 4D 


29. 2 


1 AAA 

1000 


yes 


HEMA-PyEMA-MMA 


0 i 


1 4 R 

1, 4D 


U, 1 


1050 


ICS 


HEMA-PyMA-MMA 


33 


1.45 


82.3 


2313 


yes 


HEMA-PyMMA-MMA 


28 


1.44 


193.6 


306 


yes 


HEHA-NAPrMMA 


33 


1.46 


58.1 


2389 


yea 


HEMA-PyMAm-MMA* 


40 


1. 44 


41.4 




yes 


HEMA-PyMMAo-MMA * 


36 


1.45 


65.9 




yes 


HPMA-PyEA-MMA * 


40 


1.43 


19.2 




yes 


BEMA-PyEA-i-BiiMA* 


31 


1.45 


51. 3 




yes 



[ o o 5 3 j * i (as Lfc»afl^i«ttwwasg{4jaT 

[0054] • : PHSttfcfl 0 US Ltzm&fcis 

-bSvIc* (0"C, 2BI5KU:) tAii-fckM^WK 

OW^fS. tsm£«ET6 0-C, 4 8ttfflK*ftH 
*U flSIttlBOMfctr'JW, fc-fS. 
[00 5 5] (W, -W 2 )/W, ^fWL^Jc*^ 
HJU:. 

[0056] • ©iff* : AbbeJB8fflH-*fflV^Tffl5tUfc. 
[0 0 5 7] -?l-j»"95ME:Wl-Z-7ajSSai*fflvu 

2cB/Bin<ogioaoaBtcaj6L!t. *fii4psi t« 

-f. "wet " tii^-hS:*T'PjH$1*-T®(C 

31L,fc#!B**U "dry " fcttS'-hfcfWLfcfcS 

[0058] • fMTC&K : tf¥«i3SLfc 

-h£3.0 X3.0cm ty-fe -y hT'^f 0 

*Wf». 7cOttJB(cfli7ct 5 2 "CtfWSfigfcSGE Us. 

SfflT'#l»^i3~6#±2#mKT'$>«.^ *?£L 

V^NSIt**)^3~6»<0«BU£A-5Ttiitlf "yes " 
kU:. 

[0059] %tegij4 9&mmm*isAA&m&* 



ttfc, 0. 8~1. 51«(»4-^^!IWS/- 
2-hHD4f^yV7i/y(MAHBP) £Jn*. JJlT* 

*wi tmm\mftLxmimmm:%.m&* Liz 

[0060] do*— h*5**KWRJt»^ r-/P£SI£ 
(Shimazu UV-250) Lfcfc£.5, 400nm &TO?fcR£|| 

[006 1]gi|g|5 dfy-^vXr^ HRlcJ:*^-. 

mm l T'ffrfcUcftS^ftv- l- fc'vty yjmm 
( 5 % ) Hz 2 4 »MB**ifcft s 1 ■aas&CS 4, Lfc. 



K^MJ^AIM ( P H1 1 ) fc40°CT'2^vft 
^-r-£ffr£U:. 

[0062] *-yif>y^7^ K8k LT^N'y y*)ffcb 
0 Ctr^n h ij *a$ibv vc t III fc«fci~- h 
£ff*>Cik#T#S. 

[0063] ##^iSfeffil4 ^yv-KJE* (monomer 



reactivity ratio, MRR ) (OWfe 

flk LTHEMA^fflv^) k<0*y"?-R£?* (monomer 
reactivity ratio, MRR ) irMMttz. 
[ O 0 6 4 ) HEMA 1 gK(C*fLPyEA£ 1 - 1 Offi<D$eMX 

mzitxzm.uL, m&mm. rvtx>r y^n 

*U 60X:T10^45timmthZt£XL *y 
~ r)WX-®liifcXm&#ZtiiMZ-£t:. 

^PyEA^»$rSSft<0^«f(=i 9**>fc. Mayo-Lewis^ 
( J. Am. Chem. See., 1994 , 66, 1594) tZftr>XPyW 
HEMAO^Jt$ ri t3XX/r 2 fcjRafcfc. ri li0. 4 
3T'r 2 (42. 40k^ l 5, t/V-R^<7)r, Xr 
2 (41. 0 3fc>5f-3jfc. 
[0065] 

[#DItf«W&] WJIOTffll^X, Voidable I O 

uzimtzm^nmmm-&fr*:m?t?>. to* 

, Jvh£&TI,z&ti(>&. 

_[ 0 0 6 6 3 l ) up 9 JbC^KB^ fea^WKctt^ 

[0067] 2 ) Jff4 U>«*f¥fc7i**. 

[0 068] 3)««A«IK(9l->giO!IK)-«WlT 

[00 69] 4) &*y?-0)\km&thZ\bHZji*) 
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[ o o 7 o ] 5 ) rn-xm. lt t , *o*a«sfc$r 

C007 1 ] 6) I— "iT-*t3TTtaW*jB£S 
[ 0 0 7 2 ] 7 ) t HD^i/a^^rtfcirtSeo-C* 
[ 0 0 7 3 ] 8 ) tm##Wy tyj KT*8fc Jm 



[ 0 0 7 4 ] 9 ) ^n£tt#$J»fc?* § . 
C0075] 10) *^HJ*-y v-fcfcv^T. ^to* 

Jft^ (monomer reactivity ratio, MRR ) Or, Xr 2 



(5D int. ci . 6 mim ifmmm fi ■ 

C0 8F 220/36 MMQ C0RR?9n/^ 8 "* pBR 

// C08J 7/04 cey - cSS j ~ z 

//C08F 8/00 MHZ C08F ™ CEYZ 



